hypothesized that treatment at an HVF could improve outcomes in a nonsurgical disease such as NPC, which we evaluated in this study. The National Cancer Database (NCDB) provides a unique resource with which to address this novel and clinically important issue and has been proven to be of great utility for similar studies in other tumor types.
2,3
Methods | Details about the NCDB are presented elsewhere. 4 This study was exempt from institutional review board review because all data used were deidentified, and thus informed consent was not required. Race of patients was reported in accordance with coded variables defined in the NCDB. Inclusion criteria were patients with newlydiagnosed T2N0 and above NPC (owing to recommended receipt of CRT 5 ). Radiation therapy referred to total doses of at least 66 Gy. 5 The definition of an HVF was similar to other work in that facility volume was dichotomized into HVF or lower-volume facility (LVF) based on an a priori threshold corresponding to the 80th percentile of patient numbers treated per facility. 2 Similar to published work, this cutoff was used to evaluate a roughly 1:1 ratio of patients in HVF vs LVF, because the top 20% of facilities treat nearly half of patients. 2 However, to evaluate whether this a priori definition was significant at other cutoffs, sensitivity analysis was performed to evaluate whether altering the HVF definition affected the association with OS. Statistics were carried out using STATA statistical software (version 14, STATA Corp) included multivariable logistic regression to discern which characteristics were independently associated with treatment at an HVF. Kaplan-Meier analysis evaluated OS (date of diagnosis to death or last contact). Multivariable Cox proportional hazards modeling evaluated predictors of OS.
Results | From 2004 to 2013, there were 12 389 patients with newly diagnosed NPC in the NCDB. Exclusion criteria were applied corresponding to the following: incomplete staging and/or T1N0 disease (n=3140), metastatic (M1) disease (n=1045), unknown and/or improper radiation dose (n=2291), unknown or no chemotherapy (n=1260), pharyngectomy or unknown surgery (n=142), and palliative care treatment (n=42).
Of the remaining 4469 patients treated at 934 different institutions, 2553 (57%) patients were treated at an LVF and 1916 (43%) at an HVF. The Table displays Median follow-up was 45 (range, 3-130) months. The difference in 3-and 5-year OS was 6% (95% CI, 3%-11%), and the difference in 5-year OS was 7% (95% CI, 3%-13%) in favor of patients receiving care at an HVF ( Figure) .
Independent characteristics associated with higher OS on multivariable analysis (Table) On sensitivity analysis, increasing the cutoff of HVF definition from the 80th percentile (11 patients per facility over the time period) was still associated with an independent impact on the multivariable model. As the cutoff was lowered, the strength of association slightly decreased (for 10 patients: HR, 0.89; 95% CI, 0.79-1.00; for 9 patients: HR, 0.91; 95% CI, 0.81-1.03; for 8 patients: HR, 0.92; 95% CI, 0.82-1.04).
Discussion | Multimodality treatment of NPC is challenging for many reasons, and in this investigation we demonstrate that treatment at a high-volume center is independently associated with improved prognosis. These data have notable ramifications for multidisciplinary oncologic providers, in addition to patient counseling by both referring and treating clinicians.
There are likely multiple reasons to explain improved outcomes at an HVF. Streamlined diagnostic processes at HVFs could prevent treatment delays, which may influence prognosis in NPC. Treatment planning is another potential advantage because considerable skill and experience is required in ensuring adequately high doses to clinical and subclinical disease-amidst an exquisitely unique anatomic area with proximity to numerous critical organs-at-risk. Clinicians at HVFs may use more evidence-based approaches and may have more experience in coordinating multimodality and intraspecialty care. Greater ancillary support staff for services, such as nutritional support, or for more aggressive clinical monitoring could contribute, and closer monitoring of toxic effects may be correlated with fewer missed RT/chemotherapy sessions. In addition, the quality of RT delivered at HVFs may correlate with outcomes in locally-advanced head and neck neoplasms because deficiencies in treatment planning are more common at LVFs and impact survival. 6 Finally, the availability of clinical trials and/or willingness to reirradiate locoregional failures could play into more effective salvage therapies at HVFs. However, the above notions must be contextualized with potential confounders herein, namely that patients with higher comorbidities, along with those living in urban and/or rural areas (which may not have optimal oncologic follow-up), were less likely to be treated at HVFs. Although these factors are important, it is worth mentioning that there were no differences in tumor stage between cohorts noted in this study. It is also noteworthy that localized-stage (eg, II and some stage III) patients were included, implying that the benefit of facility volume is relatively generalizable, and not limited only to those patients with the most complex radiotherapy treatment volumes or advanced bulky disease (or larger amounts of uninvolved, electively-treated mucosal sites) that may receive a higher volume of high-dose radiotherapy.
With regard to a health disparity and health access standpoint, a major finding on multivariable logistic regression was that patients living in both urban and rural areas were less likely to receive treatment at an HVF; patients undergoing CRT at an HVF lived in metro areas and commuted farther distances. Although understandable that rural patients may have more limited access to an HVF, that many HVFs tend to be at major urban population centers should ideally signal further investigation into the root causes of whether some HVFs could be serving comparatively less of the urban population, and whether outreach programs could be developed to improve access. It is also important that we did not observe any racial or socioeconomic disparities on multivariable analysis impeding access to HVFs, which is a noteworthy finding in itself to affirm the programs specifically designed to address health disparities in NPC.
Limitations. This retrospective analysis is limited by the overall low numbers of treated patients (averaging just under 5 patients per institution in the studied time frame), especially compared with areas of the world where NPC is endemic. Hence, its applicability outside of the United States (where NPC is relatively rare) is limited; it can also be questioned whether such low case volumes are indeed competency maintaining or truly indicative of high-volume centers status. Nevertheless, the OS in HVFs herein is comparable to high-volume prospective data, 7 and sensitivity analysis demonstrates that thresholds for facility volume also impacts OS, implying further advantages with the largest HVFs. Other shortcomings include the NCDB's lack of information on Epstein-Barr virus status of the tumor cells; WHO classification of tumor histology; smoking history; chemotherapy type, amount, or timing (eg, induction); salvage therapies; coordination of multimodality care; diagnostic workup; and supportive services. Radiation technique also is not well defined in the database, including use of intensity-modulated radiotherapy between HVFs and LVFs, which may also associate with outcomes. Nevertheless, these data have notable ramifications for multidisciplinary oncologic providers, in addition to patient counseling by both referring and treating clinicians.
Conclusions | Using the National Cancer Database, this is the first investigation, to our knowledge, demonstrating that treatment at a high-volume center was a significant predictor of survival in patients with nasopharyngeal cancer, which persisted on matched analysis. These data have implications on multidisciplinary management as well as patient counseling by referring and treating clinicians.
membrane is even more uncommon. 5, 6 We present the first report, to our knowledge, of synchronous CSF fistulae through the oval and round windows in a patient with recurrent meningitis. This case demonstrated the need to explore the middle ear in these patients.
Report of a Case | A 1-year-old child with chronic right middle ear effusion presented following resolution of the third episode of pneumococcal meningitis. A prior immunological workup yielded normal findings. The patient failed a distortion product otoacoustic emission (DPOAE) newborn hearing screen on the right side and passed on the left side at an outside hospital. Auditory brainstem response (ABR) testing had not been performed owing to poor parental compliance. Previous magnetic resonance imaging (MRI) scan results did not show evidence of encephalocele, meningocele, or calvarial defect. We obtained a computed tomographic (CT) scan (Figure 1 ) that did not show evidence of bony dehiscence and the ossicles appeared present and grossly normal. The scan results also identified malformed cochleae (right more severe), middle ear effusion on the right side, and an enlarged vestibular aqueduct on the left side.
Given the patient's medical history and lack of confirmatory auditory testing, the patient underwent a middle ear 
